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Checklists Improve EMS Documentation:
Quality Improvement in a Collegiate-Based EMS Agency

Avery S. Alatis, MD; Brian V. Monahan, MD; Allyson D. Raymond, MD; Korin B. Hudson, MD, CAQ-SM;

Julie T. Vieth, MBChB; Jose V. Nable, MD, NRP

ABSTRACT

Background: Ensuring accurate and complete emergency medical services (EMS) patient documentation
is vital for the safe transition of patient care. Objectives: This study examined whether a quality improve-
ment (QI) project focused on documentation via checklists can improve the inclusion of key documenta-
tion criteria on electronic patient care reports (ePCRs) in a collegiate-based EMS system. Methods: This
retrospective study analyzed the ePCRs of Georgetown Emergency Response Medical Services before
and after the revision of documentation checklists as part of the agency’s continuous QI process. Reports
for calls in which patients presented with any of the following chief complaints were analyzed: chest
pain, abdominal pain, seizure/syncope, and head/neck trauma. Results were reported as the percentage
of required elements noted in the checklists that were documented. Results: Over a 2-year period (2013-
2015), 373 charts were analyzed. Following the adoption of the updated documentation checklists, there
were statistically significant increases in the overall inclusion of required documentation elements for all
studied chief complaints: chest pain (69.29% to 81.31%); abdominal pain (70.65% to 80.82%), head
trauma (80.47% to 86.39%); seizure/syncope (78.3% to 84.67%); all p<0.05. Conclusions: Checklists
are a potential tool to improve EMS documentation as part of an agency’s continuous QI process in a

KEYWORDS: collegiate-based
emergency medical services; checklist;
documentation; quality improvement

Corresponding Author and Author
Affiliations: Listed at the end of this
article.

collegiate-based EMS setting.

ccurate, complete, and reliable EMS documentation is im-

portant for effective communication and the safe transition

of patient care.! Inadequate prehospital documentation has
been associated with increased in-hospital morbidity and mortali-
ty.? Prehospital care reports are valuable tools to assess and improve
the quality of care. Proper documentation enables EMS agencies
to collect and trend data to maximize operational performance, fo-
cus training and continued education efforts, provide membership
feedback, and adjust medical protocols. Quality improvement (QI)
strategies have been shown to enhance EMS performance and doc-
umentation.’ For collegiate-based EMS (CBEMS) organizations,
confronted with rapid membership turnover and smaller call vol-

Avery S. Alatis, MD is an emergency medicine (EM) resident physician at
Georgetown/MedStar Washington Hospital Center, assistant medical director for
Georgetown Emergency Response Medical Services (GERMS), and previously served
GERMS as a crew chief and vice president for education. Brian V. Monahan, MD
is a general surgery resident physician at Temple University and previously served
GERMS as a crew chief and captain. Allyson D. Raymond, MD is an EM resident
physician at Temple University and previously served GERMS as a crew chief and vice
president for education. Korin B. Hudson, MD, CAQ-SM is an associate professor
of EM at Georgetown University School of Medicine and MedStar Georgetown
University Hospital and has previously served as medical director for GERMS.
Julie T. Vieth, MBChB is the director of education for EM and interim chair of
the Emergency Department at Canton-Potsdam Hospital and has previously served
as medical director for GERMS. Jose V. Nable, MD, NRP is an assistant professor
of EM at Georgetown University School of Medicine and MedStar Georgetown

University Hospital, in addition to serving as medical director for GERMS.

16 JCEMS - Volume 3 - Issue 1 - February 2020

umes, QI review processes may be especially critical in ensuring ad-
equate documentation.

The Georgetown Emergency Response Medical —Service
(GERMS) is a basic life support (BLS) CBEMS agency in Wash-
ington, DC that serves Georgetown University and the surrounding
community. GERMS is composed entirely of undergraduate student
volunteers and responds to approximately 900 EMS calls annually.
In 2014, a longstanding set of documentation checklists to assist
providers with writing electronic patient care reports (ePCRs) were
revised as part of the agency’s continuous quality improvement (QI)
process. The agency’s student leaders and medical directors collabo-
rated to revise the documentation checklists when a needs analysis
found opportunities for improvement in the performance and doc-
umentation of appropriately-focused physical exams.

Previously used checklists noted some criteria for commonly en-
countered chief complaints, but were outdated, inconsistent, and
incomplete. The revised checklists incorporated more essential doc-
umentation elements for a wider range of chief complaints. Criteria
for patient history, assessment, and intervention were organized sep-
arately in an easy-to-read format. GERMS has a QI committee that
reviews each ePCR to measure compliance with current guidelines.
Trends in patient documentation are shared at general membership
meetings to highlight problems and areas for improvement. Prior to
the adoption of these revised checklists, GERMS leadership oriented
the membership during an annual Fall semester training workshop.

The checklists were placed in the medical bags carried by members.
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Objectives Methods

The study aimed to determine if and to what extent QI measures In this retrospective chart review, the investigators analyzed GERMS
such as documentation checklists can improve inclusion of key doc- ePCRs captured via emsCharts (Warrendale, PA). Charts written by
umentation criteria on ePCRs in a collegiate-based EMS system. providers from August 1, 2013, to July 31, 2015 were reviewed and

Table 1. Expanded documentation guidelines (for chief complaints analyzed).

Ili)l(e)lc:g:ntatlon Seizure or Syncope Abdominal Pain Chest Pain ;Z:i?;?;‘;{
History e Loss of e SAMPLE! e SAMPLE! e Mechanism of
consciousness? e OPQRST* e OPQRST* injury
e Last oral intake? e History of trauma? ¢  Cardiac history e OPQRST*
e Alcohol/drug use? e Associated *  Location of pain *  Description of
Symptoms: e Associated surface
*  Nausea, symptoms: e Lossof
vomiting, or e Nausea or consciousness?
diarrhea? vomiting?
e Weakness, e Shortness of
faintness? breath?
*  Respiratory
symptoms?
o Ifapplicable:
e Vaginal
bleeding?
e Pregnancy
status / last
menstrual
period?
e Birth control?
Assessment e Head/neck trauma e Location of e  DPulse quality and *  Inspection of
e GCSs tenderness regularity head/neck
e Gait e Abdominal e Skin color, *  Palpation of head/
*  Dupillary response distention? temperature, neck
*  Sensitivity to light? ¢  Abdominal moisture *  Neurological exam
e Pronator drift? rigidity? *  Trending of
e Motor exam neurological status
*  Sensory exam e Distal
e Facial asymmetry? neurovascular
*  Speech fluency exam
*  Blood glucose e GCS
Interventions™ e Oxygen e Oxygen e  Immobilization
e Aspirin *  Request for

*  Nitroglycerin

*  Response to
medications

*  Request for
advanced life
support

advanced life
support

*If intervention not applicable, documentation of reason(s) required.

1SAMPLE: Signs/Symptoms, Allergies, Medications, Past Medical History, Last Oral Intake, Events Prior
*OPQRST: Onset, Provocation/Palliation, Quality, Radiation, Severity, Time

SGCS: Glasgow Coma Scale
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included for analysis if the reported chief complaint was seizure/
syncope, abdominal pain, chest pain, or head/neck trauma. These
chief complaints were specifically analyzed as they were identified as
likely higher medico-legal risk categories by the GERMS QI com-
mittee. The stratification of risk was based on a consensus between
GERMS' medical director, QI officer, QI committee, and similar
QI initiatives in the metropolitan region. Two reviewers (A.A. and
B.M.) then independently scored each patient report according to
the revised documentation standard implemented on June 1, 2014.
The score was calculated as a percentage of chief complaint-based
criteria that were correctly documented. For study analysis, each
chart’s score was the average between the two reviewers, with a kappa
statistic used to determine overall agreement.

The required documentation elements for the four chief com-
plaints analyzed are listed in Table 1. Documentation elements for
each chief complaint are divided into history, assessment, and inter-
ventions. For each element, the reviewers were instructed to add 1
point if the providers documented the specific element in the chart
narrative or 0 points if omitted. A score was then calculated as the
percentage of total possible points. For this study, the reviewers ex-
amined only the free-text narrative portion of the chart.

Patient intervention criteria (in Table 1) were considered to be
met if either performance of the intervention was specifically doc-
umented or an explanation for non-intervention was provided. For
example, a patient with suspected head or neck trauma may not
require immobilization if specifically noted in the chart to be inap-
propriate by the agency’s immobilization patient care protocols or
online medical direction.

To assess the impact of the QI initiative on EMS documentation
quality, ePCRs were divided into two groups (pre-intervention and
post-intervention) based on date of submission. ePCRs completed
prior to June 1, 2014 were assigned to the pre-intervention group
while subsequent reports were considered post-intervention. This
date marked the introduction of the updated documentation check-
lists to the GERMS membership.

For each chief complaint and study group, the scores of the in-
dividual ePCRs were averaged to compare overall documentation
pre- and post-intervention. Documentation frequency of individu-
al criteria were subsequently calculated and compared between the
two study groups. Two-sample t tests were used to compare the two
study groups with significance defined as P < 0.05. Inter-rater reli-
ability was tested using the kappa statistic (Microsoft Excel, Red-
mond, WA). This study was reviewed and approved by the George-
town University Institutional Review Board.

Results

A total of 373 charts met inclusion criteria and were analyzed in this
study. A breakdown of the number of ePCRs per chief complaint
analyzed in either the pre- or post-intervention phases is noted in
Table 2.

Following the adoption of the updated documentation check-
list, there were statistically significant increases in the overall inclu-
sion of required documentation elements for all studied chief com-
plaints: chest pain (69.29% to 81.31%, P = 0.006); abdominal pain
(70.65% to 80.82%, P < 0.001); head trauma (80.47% to 86.39%,
P <0.001); seizure/syncope (78.3% to 84.67%, P=0.012), as noted
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Table 2. Number of electronic patient care reports (ePCRs)
meeting inclusion criteria, specified by chief complaint.

Chief Complaint Intell':::l;tion Intel;(:::tion
Seizure or Syncope 42 56
Abdominal Pain 57 80
Chest Pain 12 14
Head/Neck Trauma 44 68

in Figure 1.

Within each chief complaint, only some documentation ele-
ments showed statistically significant increases in frequency of docu-
mentation pre- and post-intervention (Table 3). The documentation
of last oral intake for patients with abdominal pain slightly decreased
after implementation of the revised checklists (P = 0.044).

The study investigators inter-rater reliability was generally high,
as noted by most kappa statistics being greater than 0.8 for these
criteria (Table 3, Appendix S1). Kappa was less than 0.8 for a few
elements, including: weakness/fatigue, location of pain, and radia-
tion of pain (abdominal pain); nitroglycerin administration and call
ahead to receiving facility (chest pain); pain on palpation and ALS
dispatched (head trauma).

Discussion

Many barriers to effective EMS documentation exist. While the ver-
bal handoff between EMS and emergency department providers is
undoubtedly critical to patient care, it is often inaccurate, incom-
plete, or not heard. Information is lost amidst ongoing distractions,
attempts to expedite care, and the need for provider-multitasking.
Moreover, only about half of verbal information has shown to be
retained by receiving ED staff even when structured handoff mod-
els are used.* Prehospital written documentation ensures pertinent
EMS information is communicated appropriately and available to
the entire treatment team.

EMS providers receive little training on proper documentation.
Producing a useful and relevant EMS chart is more complex than
typing a narrative and checking boxes; learning how to collect and
synthesize information, determine relevance, and recall necessary el-
ements requires practice. Only 1.5 hours of the standard 110-hour
EMT curriculum is specifically allocated to documentation.’ For
collegiate-based EMS programs like GERMS, high turnover rates
necessitate continuous training and reinforcement of documenta-
tion best-practices. The relatively low call volumes of CBEMS limits
provider experience caring for and documenting certain chief com-
plaints. Training time is also limited since members are typically
full-time undergraduate students. Even on shift, members are often
balancing academics and other extracurricular activities. Without
adequate time and experience, explicit written instruction on docu-
mentation is invaluable.

This study supports documentation checklists as an effective
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Figure 1. Compliance with required documentation elements. Data reported as the percentage of mandatory documentation
elements from Table 1 that are incorporated in the ePCRs of all charts meeting inclusion criteria for the specific chief

complaint. Error bars indicate 95% confidence intervals.

strategy to improve prehospital documentation in collegiate-based
EMS. Within medicine, checklists are effective memory aids during
stressful, time-sensitive situations such as cardiac resuscitation and
rapid sequence intubation.®® Aviation checklists have long been
used to safeguard against inevitable human error.”!* Like aviation
pilots, EMS providers are not immune to human error. Fatigue,
stress, frequent distractions, and cognitive overload undoubtedly
impact documentation quality. Delays in charting from long patient
transfer times and multiple dispatches are frequent and lend to recall
bias and documentation errors. A 2017 prospective, observation-
al study revealed how documentation from memory can introduce
significant error. Following completion of a simulated scenario, ten
paramedic volunteers completed an ePCR before using a body-worn
camera to check for accuracy and make changes. Serious documen-
tation errors were made such as omission of patient suicidality or
presence of weapons on scene.'!

While documentation guidelines are often incorporated into the
EMS organization’s standard operating procedures (SOPs), check-
lists enhance guideline adherence.'>* However, the introduction of
a checklist alone to improve documentation is likely insufficient.
Orientation of such checklists to the prehospital providers who will
be using them is a vital aspect of ensuring compliance.'*"

In this study, inclusion of key documentation criteria significant-
ly improved with the QI initiative and checklist revision. This sug-
gests that the checklist revision and QI initiative increased provider
compliance to current guidelines. Little inter-rater variability sup-
ports checklist-use as a reliable tool to assess documentation trends

and provide performance-based feedback. The study’s analysis of the
free-text narrative portion of the chart, which may result in more
subjectivity, may explain areas of poor inter-rater variability.

Limitations

This study is limited by its retrospective study design. The data is also
derived from a single agency, potentially limiting generalizability.

Several uncontrolled variables may have influenced our results as
well. Each year, GERMS leadership undergoes a complete turnover
and new directors of training, continuing education, and operations
are elected. Crew officers, who oversee patient care and documen-
tation, also frequently change. In October 2014, a new medical di-
rector was appointed to serve GERMS and supervised the QI efforts
— developed jointly with the GERMS leadership and both the in-
coming and outgoing medical directors — which were ultimately im-
plemented in June 2014. After implementation, more focused atten-
tion was given to accurate, complete documentation. The scores of
individual members were tracked providing an increased incentive
to adhere to the documentation checklist. Areas where consistent
deficits were identified were addressed with group-wide training.

Lastly, although our study measured the quantitative improve-
ment of documentation of checklist items, additional qualitative
measures of PCR quality (e.g., clarity of narrative) were not evalu-
ated in this study.
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Table 3. Comparison of frequency of documentation of required elements (Table 1) prior to and after the implementation
of the expanded documentation guidelines. Only elements with a pre- and post-intervention difference meeting statistical
significance are included (data for all elements included in Appendix S1). The inter-rater reliability for each element is
noted by the kappa statistic.

Documentation Element Pre-Intervention  Post-Intervention P-Value Kappa Statistic

Syncope or Seizure

Last Oral Intake 79.3% 91.7% 0.010 0.907
Alcohol/Drug Use 64.4% 84.2% 0.001 0.979
Glascow Coma Scale Score 90.8% 98.3% 0.013 0.979
Speech Fluency 83.7% 94.1% 0.015 0.928
Abdominal Pain
Pregnancy/Last Menstrual Period 87.7% 96.8% 0.012 0.942
Last Oral Intake 95.7% 89.02% 0.044 0.912
Nausea/Vomiting/Diarrhea 94.8% 99.4% 0.012 0.963
Weakness/Fatigue 25.2% 77.5% <0.001 0.753
Vaginal Bleeding 30.1% 56.6% <0.001 0.862
Radiation of Pain 44.9% 63.2% 0.003 0.578
Rigidity of Abdomen 61.3% 73.1% 0.037 0.913
Chest Pain
Nausea/Vomiting 37.5% 85.7% <0.001 0.882
Response to Medications 53.3% 93.3% 0.012 0.805
Head/Neck Trauma
Initial Neurological Exam 81.8% 91.9% 0.023 0.901
Trending of Neurological Status 40.9% 81.6% <0.001 0.830
Glascow Coma Scale Score 95.5% 100% 0.012 1.000
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